Evaluation of posttranslational processing of proopiomelanocortin in the banded houndshark pituitary by combined cDNA cloning and mass spectrometry.
Proopiomelanocortin (POMC) is cleaved into small peptides, such as adrenocorticotropic hormone (ACTH), melanocyte-stimulating hormones (MSHs), and beta-endorphin (beta-END), by tissue-specific posttranslational processing in the corticotrophs of the pars distalis (PD) and melanotrophs of the neurointermediate lobe (NIL) of the pituitary. We examined the posttranslational processing of POMC in the pituitary of the banded houndshark Triakis scyllium by molecular cloning and subsequent mass spectrometric identification of the POMC-derived peptides in the pituitary extracts. One-fifth of the randomly selected clones from a Triakis pituitary cDNA library contained a cDNA encoding for POMC. Triakis prePOMC contained 4 MSHs and a single beta-END, as has been observed in case of other cartilaginous fish POMCs. These predicted hormonal segments were flanked by basic amino acid residues, which are the cleavage sites for the processing enzymes, i.e., protein convertases. Mass spectrometry was performed using PD (including most parts of the rostral and proximal PD) and NIL extracts to detect mass values corresponding to the POMC-derived peptides. Consequently, ACTH, beta-END, and the joining peptide (JP) were detected in the PD extract, while MSHs, processed beta-END, and some other POMC-derived peptides were identified in the NIL extract; however, neither acetylated alpha-MSH nor acetylated beta-END was detected in the latter. These tissue-specific POMC processing patterns are similar to those of the other vertebrate pituitaries; however, the absence of acetylated peptides suggests the lack of an acetylation system in the melanotrophs in the NIL of the Triakis pituitary.